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(57) [£*)] 

[sift] &t>tiz>&m&:&.w-rz>z k<DT? 

[4RJ&] 36flMBK:9*-^«F*ffc;#a (3) Sr, SflMH 

fcsm^-^ do) ©«*jjfeft*"*-s«s!*##a* 

fc, (13, r ,) ICS-^TlgC^te 

(r*,, ,) fcBM-SfWUSfT*-* (f, i) £K 
ffitoaft(Cff©i-Sft*^a (2 2 0) k&ffi<DAtly t 

(r itJ+ .) £&©s«&ai;:*^-csffljA-t- 
(t,. ,) znw-rz>£&^& (240) wiEgg 

(t,. j) tcS^-C&i^A;^— * (r 

i. J+1 ) tjs^-rsna^-^a^a (250) 
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{twi^sm^-^ do) <Dm*mzte-rwg.3m^ 

m&^-f Z>y*ji> 9 frfcm^ XT J*Xh-oX. nmRV. 
WSL^m-t. $Lmy'-9*%mXtl : r-9^m^Z>b 
th\z.^ (13, r j) VC^^XWm 

&m (r* ,. ,) i-H-rsmnffT 1 -^ (f ,. ,) 
&K&tikmmz.%tn-fz>&nm& (220) t«iK©A 

<r,., + ,) **©«««•»&:*» *-cw» 
^•rzm&t&m-rz. ^i^^e^^-Mi**^ 10 

X, 

(t,. ,) srw-jM-saafc^a (240) tnoe 

(t,. ,) fcS^V^TfbROAAf*— ^ (r 
1. , + «r#£i-*fM*f— *»£f*a (2 5 0) 

A. 

[ft*® 2 ] 1 KlEtt©^ -f *J9A4S&i'X J ? 

•McfeVT* 20 

WC«»f*-^»*#«H:, *ive*t» 1 
(y,) RtfSB 2 ©S^#& (0,) Sr«IE**f*— ^ 
( t ,) XtffiWEfcfflBAAf*-* (r ,. ,) te* 

<r",. ,) *w-jm-s** 

(2 6 0) $r*i-5, ri«r#tit5f^^ 
9 XT' A 0 

(om^-itmm (4) i, #ft5£-f v^— 9— ^-fb^yy 30 
WBsaaaffiitt, mesAr?*-* (10) 

[m*9U] asflMwic^-^w-^fl^a (3) s 

fifliicgflr^— ^ (10) ©WNJgfcfc-f-RttStt-JM* 

it>fc, AtlT*-? (13, r ,. ,) m»<5v^«eW 40 
(r\.,) frRtt^«tettJM-SW-JM*a 

(2 2 0) t^OAAf-^ (r,. j + 1 ) 

Rtt^ic^rwffA-f-s^aiSrtf-rs, <?<a?9 

OTB*-l|-#a (2 0) I*, *Ji,«tiB 1 ©fi*«* (v 
,) AtM!2©£*flHR (0,) SrffiCttN&lt (t 
.. ,) XlttWE*fflBAA? , -4' (r ,. ,) {cJS-rM 
«©S*tttf"fr*Ht (r\. ,) fttt»i-Sfi^#«t 

#a (260) taiEm^#(t^w-«^*<5v^^ 

©A^-* (r ,., + ,) 3B 50 
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2 

tifet, BM%mm^ 7^ji=f-9 (13) kix^si* 
-cwujeffi (r-,. ,) {cmm-rhmmm.y ! ~9 tw- 
jM-sw-jM^y:/ (140) *©R«fti3Sfc:*sv* 

jettfcs^-c^&T*-* (t,. ,) fttf-*-rs2em 

Xf^T" (16 0) SfllE^SIx-^JCS-^V^^ 
<DKt>7 ! -9 (r,. i + 1 ) &3§£-f-3^7 J -*3& 
4^f-^ (16 0) h. ftfrt-S, ^k&W&k-fZ 

lE^^-^^^^S'T' (16 0) tt, m^MWf— 
9X.Tfffi?mMAtiy ! -9 (r,. ,) te-tfu-CTtlB l 
©**«* (m) Atf£2©fi*fltgfc (0,) ftlfib 
fct©fcJ:5»*#lt^tMt (r".. ,) SrW-Pi-S 

[M#S7] WWAAf-^ \^X<D7 ! -9*m^Z> 
kbhi^ W&WmK, Atir-9 (13, 
r ,. ,) |c*^V^-C#CfiJ^tt (r' ,) ftW-»1- 

stf-JM^s'?' (140) t. RoRatf&ateasv-ca 
ii^PtMB i ©»*«* ( 7 i ) Rvm 2 ©fi^#» ( $ 

,) *j(rt-iB«c©«*#rt'e"tHt (r",. ,) fctw 
-T5fi^#«t^^5'7' (16 0) fifri5fi^#{t-a-tf 
m^m^xmt^jiT*-? (r ,.,+,) sr*^i- 

[W*98] Sllffitft (2 0) W5f=- 
LtOf- ^SrfflV^ 1 1 Kt)?— 9 (13, r 

,. ,) fc*-3v^r«ews« (r' ,. ,) Km-tzm 
•WEf-^ftRttaaftfcfmt-rstm^a (220) 

^©Rtt^ast^v^-c^wA^^— (r 

(t,. ,) fttw-rsasift^a (240) t. striae 

^Ix-^ (cS^v^T^WA^x-^ ft«^-r SttMEf 
(2 5 0) ift*i"6, rtSri|#m^-rS 
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3 

Xtt"?-? fc-tiv-mjB 1 ©fi^#$: ( y , ) 2 
©S^$: (0,) SriSbfci>©»cJ:5fi^#^fffffl; 
(r",. ,) ZftW-tZ>M%-ttV^& (2 6 0) 

[SI>J?JS10] (2 0) fc^-rS^ 

tLt©f-^Sr^5ttt)i:> Ktif—? (13, 
r ,. ,) KariV^T«PW3felI (r' ,. ,) SrS«& 

aftinfMi-fsiMi^s (220) t. nk<oB.mmmic 

iS^X'&WXOKttT*-? (r,., +1 ) SrffifA-TS 10 
ltHEtt##«W:, ttHE^J^ffiS^miB^A^x-^ 

(r,. t) fc-tji^pjuB i os^flMR (7,) Axrm 
2(om*&m (/?,) **t-BB« (t, ,) (omz-tt 

tt&Vr* (r",. ,) (26 

o) *«w>AAf-^ftiMam*#tt'&-fMafca6<5 

l»W©*MH*»Wl 

[ 0 0 0 1 1 20 
[0 0 0 2] 

[t£5fe©&«] f!lx.«^IS^^rp]«S€^ 30 

-f-S- tl-ioT-^^PA^^J-gB^^^So 

fc, *>*»sesif f — #»co*pA#icj; uea&Sih, 40 

-T-i#T?fc5r fc«r«*L-CV*S. Sfcfc. JPA#»/h 

£&r>-x^sr<ix.5©-c, ±«t^r^/w©m*ttftuis 

[0 0 0 3] ^TC^-^y 7^ ^-KOMf^- 9* 
>f V^&fcfc, 1 99 7¥9|11B, Electronics Lett 50 
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ers3^T©"Efficient soft-in-soft-out sub-optimal d 
ecoding rule for single parity check codes* (vol. 
33, no. 19) iJB5^fcB&S:^3B5E$^-CV»5 0 
[0 0 0 4] 

[0 0 0 5] 

-*»-£fl:*H! (3) Sr. SffiflUfcgflr?*— * (1 

o) ©ww3g*4-rR«a*-5-#a8r*rrs7'-f i?^^ 

(13, r ,. ,) fc*<SV*-C*eNfe* (r' ,. ,) 

fcHi-sflMHflEf-"— ** (f,. ,) ^Rmmmm^n 

i-*fH|E^« (2 2 0) k.ltm<i>?<h , r—9 (r 
1 + i) Srft©Kffi4&afc.*iVNTW?A-*-5^g:<!: 

■rsagifc^a (2 4 0) mwg&T*-? 

(t,.,) ^-^^^©A^lx-* (r 
,. i + >) SrJS^SffclKf-^X^a (2 5 0) 

[0 0 0 6] i©3feSS©»l8H:, mW&mf—*&*J£ 
»H\ 1 ©«*«« (t,) ,K.tf®2©«^ 

ttft </3,) SrtfJfBa&x-* (t.. ,) XtttWBBJ 

(r,. ,) £*+«*©**#»'&«-« 

(r",. ,) (2 6 0) 

[0007] itte>©Kas©»»*» fitnera-iHis 

a (4) ^JJCtg'TV* — !)-^!lf-f3- 
3E<J<*2©W#ffc*« (5) fc**U MiaSttMtt 
ffllESflx-^ (10) {C^V^TMlBy- 

[000 8] *»WI4*fc, 1 ifilSK:*^ 

[0 0 0 9] *«WlcJ:5fiai^'X9-A©fl6©afc*:«j» 
(3) Sr. g«ffiO^Sftx-^ (10) ©8PW«*-*-f- 

*\z.m^Zkkhiz. (13, r,,,) IC 

tt^xumssOL (r* ,, ,) s-s«*aafe^w-*-r 

Stt^t^a (2 2 0) (r 



(4) 

5 

mm (20) a. *tvetm\v>w>m&. (n) rv 
m2<Dm&&M (/?,) zwnRmnmm (t ,. ,) r 

rt-frfMS (r*,. ,) Srtt^i-5a^#tt#S (2 6 
9 (r utl ) Sr^rSttR?*— 
[0010] r©i5 J:*tfi» 

[0011] HUHK, ^W^XZ—mMcoMffiiV)?*— 

iithK. svLtemmz.* XD7—9 (13) mat-sv^ 

TtJPNJfclt (r\. f ) fcHii^5««U«7*-^*rW- 
»"TSH-»^^5'7' (14 0) 0C©£ttte9l£:l3V^ 

af*— ^***ffiKisv^'r, atnEWttft?*— *©¥*&* 20 
(t,.,) twrtswi^?/ (160) t> st 

^^f—9K^\^XW^.(r>Ktly ! — 9 (r 
.. ,+,) &&^Z'&ffirr—?&.*-**ry-7 (1 6 
0) fc, £i«:W*iL-CV*$. 
[0 0 12] £©»«», IMElfcBKf— 9H*L*f-<!r7 
(16 0) tMB**5W&l*Me*!JJHA#f*--* 
(r,. ,) fc-tii^PHie 1 (y,) at«B 

2©S44ftR (0,) «r*Lfct>©fc±5«*#l*'&W- 
It (r" ,, ,) fcW-Ht-*-sm*fttt^^S'^ , fr*i-* 30 
£ t £r#f& £ -T 5 £ t 5„ 
[0 0 13] *fc, i ^MA^f-^itt 
<Dt : —9*:R\^ t h SttMS&Ci* Ktl : r—9 

(1 3, r ,. ,) fcSr^-ClWllje* <r" ,. ,) 
SrW-»i-*W-J|t^yy7 r (14 0) *©K«*HBK: 
*JV ^XfflgHOXJjy*^ SrWf Ai" 5 WfA*^ s> 

tHMEHOBA*?*-* (r,. ,) ict-Jv^M* 1 ©fi 

*«* (vi) &t«&2©a*«*c <p,) ^jfg-riam 

©fi*tttt£-tHBL (r",. ,) 40 
7^7* (16 0) t. fWfBfi^tttt-g-tr«cS-3V>-C« 
MAt>7*-9 (r,. Sr^i-^xx^ytSr 

[0 0 14] #«BI3ti«fcS— f£ffi©7gl)g©5*='— ^W:, 
RttStt-*#« (2 0) Sr^ri-S^a-^-Cibo-C, St 
ES«m*¥ati, «BHA*5*— * i LT©^-*^ 
/BV^5 ££*>{-* Xt>7 ! —9 (13, r,.,) i^S^S 

**aaftfc«#-*-S«-J|£#» (2 2 0) t, &©Ktt*!i 

mizm^xm$i<DAt>y t — 9 (r,. i+1 ) &ffifA 50 
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*»*a (240) mmmm ; f-9^m^^x^m 

<DX*>T—9*ft^&mftrr—9&$imWt. (2 5 0) 
[0 0 15] r©fl£ffiU3\ fltriE*«5*-*»£3=«H:» 
(7i) 2M*«2©m#«* (/J,) £J£L 

fct>©tis**«-ft'&tni: (r",. ,) fctfjw-a 
mz-ttrt^wt (2 6 0) ^irtsr tsr^i-rsr t 

[0016] *&wiz.£z>m<Dmffi<Dmm<D7'=i—9' 

it. BLVMWSr&Bt (2 0) «r#-*-5f* =»— ^-?*>o 

-^S-fflV^Sitt!^ A^r-^ (13, r ,, ,) 
\z.m-3\<^xm>l7£m. (r\. ,) &Rtt«&ai*fc:W-J|C 

-r*tmt^a (220) &©K«« ! aK:*5V'»-c*tt 

(DXJ] ; f-9 (r,. , + ,) SrWfA-TS^IfciSr^r 

IlLRtmiBlDfflA/Jf*-* (r,. ,) lutH^JBl 
©X^Kft (7.) &T5?g 2 ©fi^#i& (p.) SrJSi" 
ii^c (t,. ,) ©ft*#rt-e-tMl[ (r" t , ,) ^tf 
*-*-5«*#H-^« (2 6 0) t, ^©A^J^-^Sr 

saiEfi^#ct^-w-«^s-^v^T^^i-§^ t zm-t 

[0 0 17] ^BJ©^^^©^^^©^©^ 
[0018] 

immmi ^x\ty t -9^m^m^.m^^^m^ 

[0 0 19] KT©^M-CJ4. x-r P9/\smmKm?z> 
at9-ft!l#P©fE*JS[«^V^t>JxS 0 r. 5 LfeftW©<t 
9PUV>lfclJI§£ UTtt, Arnold M. Michelson i: Allen 
H. Levesque h 1^ i <5 "Error control techniques for d 
igital communications* tH^iXfc 1 9 8 5^JCWiley 
Intersciences Editions^^T©*^^^^^"^ r. t i)*X 

[0 0 2 0] &L T<0®,WX\t, r0M9F*j Xit T^^tE 

=>— KJ *5lf^lf±, £-«&7C©-=7 h y ^^.{-.t 

[0 0 2 1] r:tu«J;?)^ _hJ£Ufe._h«iE©fl5Seill*&fflS 
e»^^A©— «SrRW-r*« ffiU r©J:5ftWfc 
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[0022] £vmv<\-i (£^T<olBi^^c*3v^TP*ffl^c 
a&jc, y - Kycr*>=— Kt 2&tM>*— y— ^fc 

by ?x<D4tffb4mt#=— K17-K& 

[0 0 2 31 rafilfc, 4o<D^ftgOQPSK (BiX&fB 
©St)5S'(fira (ii-Ctt-li + lt©ffl) tf>¥<J^§- 

sk wi-y$m^7 — t^m <om-%mmx\3. 

[0 0 2 4] HI 1 jcfi, frfr&f* v^/MHi&v'*^ A 

^ yr^ w-mt^a 5 \z.%ffimm ^nstog y — k y 
a 3 ©aAi!:**i- sw-wis^— ^ 6 », i£p^a 8 k 

[0 0 2 5] Sfiflym, S-ff-r— * 1 Ott, il^<£>« 

©#*-e**y i 2{cfEtt$ti-5o ^tt^gftx-^ 

lis **J©Rtt*MI«>fc»S«*-«-#a 2 0 J: 5 A* 

x— * 1 3 £ LTjlV^ftSfcWtfcSSQJWA;*)^— 9 

fix— ^te-ov^-c©***^^ 3 £#u£-r3ii?£tf>y 

[0 0 2 6] 0>J£2§*ff3£ x *^S^tCtt0CW#3®S; 



2< 



JJ(x + a' 



) 



[ft 2] 



* 8 ©* 4 ©x 3 0;c 2 01 

0«-Cfc«9, 2 56xWyfGF (2 

(^1fo&*9*ry hS:JPifcATM-fe/i/) ^te^Sita 
»£\ 6 4t^f5/ f^y- KVn^^t 

[0 0 2 7] &fc^>?-V-^£/<VT-4W-%fc^ 

*9*ry h<D&*\£s<y j r4 try hSrJB^-fc*. ^<£># 
20 fc;h,S*ive*L9 if y ba>*>*5 8 17— KSrS^— ^ 

8oo9 x 9^ by fxtf&foyc'f >*—y—7fc 

[0 0 2 8] rtt?>8ocO^ b y ^^tt, QPSKOfl 

30 -&mwmmK#tt& io©#>f vh^#tf y h*ftcfij*9 

0 0 : ffctB^bSSL 
0 1 : + 9 0° 
11 : + 1 8 0° 
10 : - 9 0° 

40 [0029] zoifcmmm^mm om^-#y^~ r 

s(l/Jf) tt, A. Glavieux fc^iDIEEE ICC-93, pp. 1 
064-107Hc4oV^T /, 'Near Shannon error correcting cod 
ingand decoding: turbo codes" t 5 1 9 9 3 

nfl-r s r i: ^ <t o T*a<oa-g-^iaf*Jt ^ t <d-q%> 

(heard decision) i: PftftbSW^JfeSi © 
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[0 0 3 01 r.r.^iBJfiS^t:v^5«K*5v^tt, zl<d 

1} Ott«r»ort«rB«lUTll»©a«-»#/Kco 

<DWb?<t)"f— 9 b bTJBv*e>;h,5o :©N- 1 H}<DS 
*Ko%te1RB& t -9 f .. i&xmmi^MMkt 9 

<#-§•) j fco^ffj^jftfc^-^r'' i. 

ftfrtHMr-ffc* r/n^r,.* <i = l, 0, •■*, 20 
n) **aft«*-T?tt#i-So 

[0 0 3 11 r^ttH3^S#S)*ixTV^5J: 5(-> *« 
ftXte&fmiC (r 1( r i. r 

[0 0 3 21 1 0 

SixS) ©tfWfcSrfi^o «0Mti:bTp = 30 

0, MINl=ootfj e ld»fcn*t?»fcf5i» 
U b»=sgn (r,, ,) ©ttjt (x>0O££sgn 
(x) = 0^&9*5^fcV*fc*B:sgn (x) =1) 
b, 

[«3l 

p = 

^fWfcSr^TVV MIN1>| r u | M 
I N 1 = | r i( j | t b^o i M I N 1 = i b~tZ><> 40 
[0 0 3 31 '1277^^1 2 0 

[ft 4] 

biMINl = biMINl® P 

inv= 1 — 2 p 
[0 0 3 41 -I3^T^/1 2 5 

j =N*>if 5 3&>0|feffi-Cfc5 0 j =N-Cfc*ttf, 50 



4SBB¥l 1-215012 

10 

i (i=0, n) K*3V^*Sir& 0 j ^N-Cfen 
tf, ik<D^y^l 3 Oftl/^Ll 6 0lc£ UKttffil^ 

[0 0 3 5] ■ gU^^y^l 3 0 
M I N2 i:^^n^^2S/HiS^^Sr i fT5o 

ftf* i l-*f b (fib. i^iMINl) , MIN2> 
I r it , I -?fc5#^f*. MIN2 = | ri.j | i: 

[0 0 3 6] - SS^T^/l 4 0 

iMINl) , f i. i= [ I r , I + inv-MI 
Nl] tU i = iMINl £>4§^f*. f 
1MINltj =MIN2+invMINUU Id* 
bnt-eSEftt5ifc#U r\. ,= (1-2 
b.) • fi tj tn o (£<DflMRSW-j*ri. 
tf, PSOS^-C5lffl^t^fe"Efficient soft-in-soft- 
out sub-optimal decoding rule for single parity ch 
eck codes" £ 1^5 l&3:^*5V^Tiaa^fltB"T?# £3I?r<£> 
fr»-Cfc^o ) 

[0037] - me^yyi 5 0 

[«5] 

1 n ■ ■ 

[0 0 3 8] '17^7^^! 6 0 

frU^ ^y 1 2{Z.tetfZ>&WtAt>7*—9 r 
i. J + i= r" i, ,<Dl5«fcSrfif 5o -f-ftfc*>, 1 
3&>fen*^ffc^5 it£*tU t , = r ' ,/ 
ju<Offft£. r" i( , = y, • t , + /3, • r 

[00 3 91 y i&Tfifi l l±flSlAXfm2<Dm 

W:, 0 1 - y 71 = 0. 5, 72- 

0. 8, 71*1, 2=l^t^:tf*)^ bfd^o 



11 

[oo4o] m4 fcji, mm.wg.ttwt 2 o ntmttm 
[oo4i] • s<V7 L *tnE^m2 i o 

[00 4 2] • ITjE^S 220 

BjEL 
[ft 6] 

biMINl — biMINl® P 

. iMW^v^— ^inv=l-2pSrtf©-rSo fiS^J 
,. j^nI*, fS2 4 O^te^^HSo SM^ 

[00 4 3] • H-J*^« 240 

mmmr~* f ,. , £«t*u£ffi r • ,. , srw-js-r 

[00 44] • 250 
5. 

[0 0 4 5] • ¥S2 6 0 

6 014, *^-#lt^S2 7 0ic£9fltj£&h,<5. r©l 
*#rt^« 2 7 o (4, jg i ar«B 2 0>tt*4ftft y i&tf 

— * r ,, oti**-*-) m&ttif&nm r * * 

,. 1 2KmW.£tl&ffi.<OAZ>r 

ffltt*^R 2 OfcaSHi 
[0 0 4 6] 0 5X^0 61^ mm bfcJJd^D ©±1E 
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